A benzoate-activated promoter from Aspergillus niger and regulation of its activity.
The filamentous fungus Aspergillus niger is able to use benzoic acid as a sole carbon source by conversion to protocatechuic acid and subsequent metabolism. Synthesis of the first enzyme in this metabolic pathway, benzoate p-hydroxylase, is encoded by the bphA gene and positively regulated at the transcriptional level by benzoic acid. Methyl benzoate and para-aminobenzoate also act as inducers of the bphA gene. We show that bphA expression in A. niger in response to benzoate is confined to a 530-bp fragment from the bphA promoter region from -787 to -509 bp from the transcriptional start site. Electrophoretic mobility-shift assays show that a benzoate-response element, consisting of a single 6-bp sequence (5'-TAGTCA-3') within a 51-bp sequence in this region, is most likely to be involved in binding of one or more proteins that modulate the activity of the promoter in response to benzoic acid. We show through fusion of promoter fragments with the green fluorescent protein that the active sequences are located within a 200-bp sequence containing the TAGTCA benzoate-response element. Identification of the benzoate-response element in the bphA promoter region constitutes the first step in the development of a benzoate-inducible promoter system that could be used to control gene expression in fungi, and possibly in other organisms, such as plant and animal cells.